In sawfly taxonomy the structure of the lancet or the saw is an important character for identification of females. Because adult females use the saw to place eggs into the host plant its teeth may wear and their shape may thus be altered. We investigated the pattern of wear in a species of nematine sawfly that we also describe for the first time. Saw wear of females that deposited known numbers of eggs was examined. Saw wear was not strongly related to the number of eggs laid, despite some saws being considerably worn. The range of variation in saw profile illustrated by Lindqvist (1956) in the closely-related species D. virididorsata (Retzius) was not observed in our study. Despite the shape of the saw being altered to some extent with use, other structures on the saw do not change and provide good taxonomic characters in the genus Dineura, as evidenced by our detection of the cryptic (= sibling) species on the basis of differences in ctenidial structure. We describe this species under the name Dineura pullior sp. n.
Introduction
The saw has several components including the apical, segmented part or lamnium with marginal teeth, which are used for cutting an insertion into the host plant, the ctenidia, which may function to enlarge the hole in the plant and the basal part or radix, which holds muscles. Sawfly taxonomists, especially those working on nematines, make extensive use of saw morphology, including the profile of the teeth, even though that outline may be altered through use (Benson 1963) . In Dineura, saw structure has not been used to differentiate species, but Lindqvist (1956) described variation in saw profiles among Dineura virididorsata (Retzius) specimens and hinted that such variation had taxonomic implications. No further work has been conducted on saw shape in relation to taxonomy in the genus Dineura. We conducted an experiment to assess the relationship between lifelong oviposition rate and the degree of saw wear. In the process we discovered discrete differences among individuals in the structure of the ctenidia and radix, and these structural differences correlate with specific differences in colouration. One of the species is described here as new. Dineura is a small genus with only four species described to date (Benson 1958 , Viitasaari & Vikberg 1985 , Muche 1970 . The most distinctive species is D. virididorsata (Retzius), mainly because of its light colouration. However, the taxonomy of the others, all of which are almost completely black and thus quite different from D. virididorsata, remains somewhat equivocal (e.g. Viitasaari & Vikberg 1985) . Benson (1958) wrote, concerning the genus, of '... only two or three known species, all of which occur in Britain'. We presume he was not sure whether the species D. stilata (Klug) and D. testaceipes (Klug) are conspecific, because they are rather similar, although described from different host plant species. The fourth species, D. parcivalvis (Konow) was presumably overlooked by Benson. In their checklist of Finnish sawflies, Viitasaari & Vikberg (1985) recognize three 'good' species: virididorsata, testaceipes and parcivalvis, and they place a question mark alongside the fourth, D. stilata. The most recent work on German sawflies, Muche (1970) considersparcivalvis also to be a synonym of testaceipes. Hence the taxonomic problems within the genus concern only the black species. We are therefore confident that the species we separate from D. virididorsata has not already been described.
D. virididorsata varies considerably in colour (Benson 1958) . When Lindqvist (1956) studied the saw of this species he found variation in the profile of the apical part among females (Fig. 1) . However, his attempts to demonstrate that the taxon comprised a species complex failed because saw shape did not correlate with colour form. He also failed to notice the taxonomically important characters in the basal part because he did not study the whole saw; he cut off and inspected only the tip of the lancet, as indicated in all of his diagrams of nematine saws. Furthermore the genitalia of the D. virididorsata males he inspected were all alike, despite their bodies differing in colouration and their having been collected from localities as widely separated as southern Finland and northernmost Lapland (Lindqvist 1956 ).
From individuals used in studies of lifetime fecundity of a subarctic birch-feeding sawfly, which had been identified as D. virididorsata (Ruohomaki et al. 1993 , Walter et al. 1994 , we investigated the relationship between the number of eggs laid by a female and the final shape of her saw. We present these results here. In the process of our examination we found two females with saws that differed from those of all other individuals in all major structures. Subsequent examination of specimens in several Finnish collections revealed this to be a consistent difference, with no intermediates being found. The two specimens were identified as D. virididorsata and the other specimens represent a new species, which is described below under the name D. pullior. Larvae of the two species differ substantially in weight and the heavier ones (true D. virididorsata) were consistently excluded from the experiments. that provide the basis of alreadypublished reports on the new species, although there it was incorrectly called D. virididorsata (Hanhimaki 1989 , Haukioja 1973 , Haukioja & IsoIivari 1976 , Haukioja & Niemela 1974a , 1974b , 1979 , Neuvonen et al. 1988 , Ruohomaki et al. 1993 , Walter et al. 1994 ).
Materials and methods
Female sawflies that were used in experiments were collected originally as larvae in July 1989. They emerged in the summer of 1990 and were fed on honey before they were enclosed individually on a branch of mountain birch {Betula pubescens Ehrh. ssp. tortuosa (Ledeb.) Nyman) in a mesh bag (80 cm x 40 cm). Half of all females were allowed to mate. All females were allowed to oviposit for the duration of their life. Larvae were left to hatch in the bag, where they fed on the leaf blades. When larvae reached instar three the branches were removed and taken back to the laboratory for completion of rearing (Walter et al. 1994) .
Adult female sawflies were retrieved, where possible, and the number of egg scars on the leaf petioles (which are never eaten by larvae) was counted in each bag. The profile of the lamnium of the saws of those individuals that had deposited a large number of eggs (90, or more) was compared with the saws of females that had deposited no eggs or only a few (30, or fewer). Saws were removed from each insect (n=42) so that the entire radix was included. They were mounted temporarily on microscope slides to be examined and photographed. After inspection the saw of each female was stored in a small genitalia vial or was glued to a card. The insects are housed in the private collection of S. Schmidt.
Wear of the saw was assessed by two criteria: (i) neighbouring teeth are usually similar to one another in appearance, unless use has made them different from each other, and (ii) the fine subserra- tions that cover the teeth (serrulae) may be absent in worn specimens.
In addition we examined specimens of D. virididorsata and the new Dineura species held at the Zoological Museum of Helsinki. They had been collected in different parts of Finland. Adults were measured as described by Vikberg (1965) . However, we included the trochantellus in measurements of the hind femur length.
Results
Saw profile was more consistent among our specimens than we had expected on the basis of Lindqvist's (1956) report. Even the saws of females that had deposited many eggs (Fig. 2) did not reach the extremes illustrated by Lindqvist (reproduced here as Fig. 1 ). Individuals that had deposited many eggs (Fig. 2) usually had the serrulae more worn than those that had deposited few eggs (Figs 3 and 4) . However, extreme tooth wear (Fig. 5) was not necessarily related to the number of eggs deposited (cf. Fig. 2 ). Several specimens showed extreme wear so it is not likely to be artefactual.
In the Zoological Museum of Helsinki we located specimens of D. virididorsata with saws worn in the way illustrated by Lindqvist (1956) . Also present were specimens with dissected saws that Lindqvist probably used for illustrative purposes. We could therefore ascertain that his diagrams are accurate and not an artefact of the ventral margin of the saw being distorted, as often occurs with the delicate saws of nematine sawflies (Benson 1963 ).
We could not establish whether the material Lindqvist studied included specimens ofD. pullior. We found only a few specimens of the new species among the D. virididorsata material in the Zoological Museum of Helsinki and none had been dissected.
Discussion
We cannot explain Lindqvist's observation of smooth D. virididorsata saws, because we found no such effects of use on the shape of the saws in D. pullior. Benson (1963) writes that eroded teeth are found commonly on the saws of old females. Especially in such genera as Tenthredo and Rhogogaster, adults live long enough to have wings with frayed tips and worn saw teeth (Benson 1963) . However, clear evidence on the effects of saw use on saw profile has, to our knowledge, never been published.
The existence of different saw shapes or profiles in D. virididorsata (Lindqvist 1956) indicates that the saws might be worn. If this is true, then use of the saw in D. pullior abrades the profile less than in D. virididorsata. Females used in our experiments were fed once after hatching and then left in mesh Description. -Female: Mainly yellow with upper parts dark. Head yellow, shining, with large black patch covering frontal area, ocellar and postocellar region (Fig. 6) . Lower face, except apex of mandibles, whitish. Head more or less brown behind. Antennae yellow. Thorax yellow with upper parts In general the reared specimens are a little smaller than the field collected ones, though some field collected specimens are much smaller than reared ones. No consistent differences in colouration or morphology could be detected between reared and field collected specimens.
Host plant. -Betula pubescens Ehrh. ssp. tortuosa (Ledeb.) Nyman.
Geographical distribution. -All specimens of D. pullior studied were collected north of the 68th degree of latitude. Although D. virididorsata also occurs in these areas, it appears to be far less common there than is D. pullior.
Variation and comparison with D. virididorsata
D. virididorsata is quite variable in colour, with the light individuals being most common. But even in dark specimens the dark pattern on the upper head is not so extensive as in D. pullior: the postocellar area may be mostly black, but the black fleck in front of each ocellus does not exceed the frontal area as much as in D. pullior (cf. Fig. 6 ). The D. pullior specimens studied do not show the degree of colour variation that is evident in D. virididorsata.
The prepupae of D. pullior weigh less than those of D. virididorsata. The prepupal weights of males and females was (in mg ± SD): 15.89 ± 1.67 (n = 50) and 25.63 ± 3.08 (n = 50), respectively. Two female specimens of D. virididorsata, identified after emergence, had prepupal weights of 41.4 and 37.8 mg.
In D. pullior the lateral teeth of the saw (ctenidia) are larger than in D. virididorsata (Figs 7 and 8 , resp., cf. Figs 11 and 13) . The basal membranous part of the saw (radix) bears at the ventral base the sclerotized tangium, which bulges out much more in£>. virididorsata (compare Fig. 12 with 14) , giving the base of the saw of D. virididorsata a much broader appearance from above.
In the male of D. pullior the dorsal edge of the valvispina, viewed laterally, tapers evenly to an acute apex (Fig. 9) , whereas that of D. virididorsata is sharply angled (Fig. 10) . Benson (1958) mentioned that most specimens of D. virididorsata from Scotland and Ireland are darker than English ones. Possibly these dark northern forms represent D. pullior.
